“la W
9005
g boBgosmols bsbgmmdob
603360 gB0b FGmgbo
Proceedings of I. Javakhishvili Tbilisi State University
Tyt TOIIHECKOTO 10CYIADCTBEHHOTO YHABCPCHTETA
umenn Us. JAxaBaxiisuig

Tobilan
3

360

ISSN 1512-1488

Jodos
Chemistry
Xumusi




0. xo3b0Bgogmol Labgemmdol mdognabob
LsbgemdFogo g6ogy@bodhob 3Gmdgdo
Proceedings of I. Javakhishvili Tbilisi State University
Tpyant T6 o rocyxa o

e Mo, JlaBaxumnin

360

ISSN 1512-1488

JoBos
Chemistry
Xumust

960306 b0B7Bb
‘Tbilisi University Press
Msnarenscroo Touwimeekoro ynHBepenTeTa

@dogmolo Thilisi  Téunwucn
2005



LS@IRSIGOM 3MIRIB0S

& 39 3 - 39599, 3. 3 98253
6. 9309 90J9m0), o

3. Bsboody, 8. Gbadg, 3 3ggobysmo, g pGIgady (Bragsbo)

EDITORIAL BOARD

G. Bezarashvili, E. Buadze, M. Gverdtsiteli (Associate Editor),
N. Lekishvili (Editor in Chief), T. Marsagishvili, G. Makharadze,
M. Rukhadze, K. Chkuaseli, E. Grdzelidze (Sccretary)

PEJAKLIMOHHASI KOJUIEIUSI
T Besapawsus, E. Byanse, M. Taepauien (3amecTuTe:tl, pexakTopa),
H. Jlekumsnan (perartop), T. Mapearumunan, I. Maxapanse,
M. Pyxanse, K. Ysyacem, E. Tprsenue (cekperapn)

39360765 1
‘Scientific Consultant Professor G- Supa\nlwxh
Hayumuit KoucyasTant, npogeccop I'. Cynaramuini

! ] , 2005

© JP0gd '0JO'
© Thilisi University Press
© Mspareascrso TOWAHCCKORO YHHBEDCHTETa



6 rs

Ymgoren s> agedngeo Jodos

0 7 abogodol 2590,

o e e s e e A U

St 3
ooz, 1 o St gyl pdoygss ghiseed®,

R qm,wﬂn oGl gt Samogin
a5 ) 35

2 00 P R e e P
SRR e Rl
o e . ek Tgamme. mesecussboms e

56 seotosgiosebos:

Snpaadogmgbol Ggsdoogbo: shaszo doydgbo——
Sooliyin Jodns w5 gsdghob Jodns

19

& g, 6. 936age, Gy, o bgiagaTynszo. eadoThoi Uojosioggreh
aosgessto Tasmodel
o bonsatio, . pmzosdy, 3. Bobcody, Il Bgsgdab o Beatbsgontn

[ N p—

g ooty o b o bty Bt serogiel Uages bl
Apapy %

. logminme. oypont ookl oot @ GeageBanss

Py “

sctorigoasga dolos e geEpgiorissEamo dodos

6 gyt 8. obxos, . Badhoagos . domsaoszo. goORTIRRKIOIOER:

P G360 Tasash St 0AT5% gnaqmammmm ot
& 8 oyttt § ot & svinds Jmemysmenins
ot “W«.\..ws;a T e

Gl g0 Tlabd

s

2 09907 S » s nadarih Sk Ik B«hrﬂnm
260
Tpigodosds | 56
3 aeavbgodseo, 2. sbsaasbo, o gybx0ly.  GavaIEl Gagob Anb- o dalaborz-
St bodope - bggat mbd Agsmgiol shosmo 350d6a00
i K o2
D oty Mo sppeqeee SAbEagInb 030 SRl TRTae: 5
)

gobntio ot
6 BgpecoTorn. 2. ey, 6 gmaeTszo, . Bk, eyile éghgadaddosol
fggerado e

98000 fodos o5 ,/»an;,m

cxgg0goseo, bsfasgol bociabbab s> goboge-
it oot Gﬂumrﬁ.@a apeslite obyiongse Waosziol
sagne Lagadggra:

o T e e e m-.aﬂw;g. 2. g, anmzzamw,
Ba0ho

kS @gbgdgde
odool Ufsgezgdal gmonog>
a 3 63605, Brégh




Content

al and theoretical chemistry.

i ddze's 9
. Gamaian,J. Gaserei. Formalloical mthod for cstimation of the structural
M. Gerdusitel, M. Gurgenidze.

i Rearrangement
Pscudo-ANB-matrices Method and Shannone’s Information Entropy Method
M. Grerdsi

Chachava. Algebraic-ch

cof ANB

calinvest

ion of arsenic(11) halogenides

15

N Lekishvil Sh. Samakashvill. Reactions of

tyaddition of diltydride sioxanes to diallylsitazanes:
23

Analiical chenistry and environment chemisiry

N.Loria. . Labartkava, N. Karsanidze, G. Supatashvil. Arsenic in travertine of mineral waters
of Grorgi
A Khaiauri, G. Makharadze, Ts.Goliadze. Complexes of humin acids with heavy met 3
Khaia takharad 1 als o | i £
aine(IDions by s in delute
@

Inorganic chemistry and elementorganic chemistry

R Gigauri, M. Injia, J. Mtrev

G. Mitaishvii Interaction of formic acid with alkylesters

s M cr it Ol

i, . Gursede. Ao he products of ncraction
henyidichlor- -:lnd\wn)(mthlnriﬂa s with symmeric sters o ars 49
H Glgm:lmvlmh Asatiani, da. Mot and bisvinactyen

E. Gigineishyi, L. Asa
ceries-

. Lobzhanidae.

Physical chemistry

N. Shakulashvill, L. Kvinikadze, N. Gogishvili, M.M

Applied chemistry and materials science

G. LeKishvll G. Areshidae, N. Lekishvi

T, Leshkasheli. Modelling and testing of the exploitation
v

E. Mar - Lekishvili, 2. L

Methodic of the eaching of hemistry
M. Grerdiste, E. Caguri 94




Conepanue

Obuuan u meopemuneeran xunus,

crpywrypron

10
M. T W. Ty
w 14
15
10, Canacansmiian, Pearn

AN eCK DN X U UM ONpyNCaION(ET: Cpedst

W, Jiagapriana, 1. Kepcamuane, . Cy M Tpaneprwax
1% 201 Cpyan
o, 1, Fomuanse, T Maxapaase. KomAeKeHie cocmmenin rymimonis
w I'a.“un:.A Xauaypi, T Maxapazse. Copoun THASAIX METaTA0D WA Ty MIHNONLIX

LA uunonA, THaPOANS HONOB WA W €r0 KoNRACKEDOGPAIOVaNNE
€ YALBONCAOTIN B PIIBIICHNLLX BOIMBLX PACTHOAX

P. Curaypw, M. Huwsim, o Merpenen, - Mirranumwan, Jehcrunie sypassiuiol
caoTu A anezonax 3 a
P. Turaypin, M. Fypremaoe, K. Duaypu, 1. Fypreiunase. O npoaykrax ssamoacicrou
Kncaores =
5. n o
Cootuenne «.
ST i
s
i apconnn o
Duouneeran xuwn
n K H.Te n M
6
Mpuraad
. Texsumuan, T. Apewnie, H. Texuuown, T. Jewkawenn. Moteapovanie  oucixa
uaocnone wx MK 8
E . 3 .
vemoron
85
‘Memooura npenodasanun xumuu
M 2. Mapex T 100




o0 soasboTsal Labgsoab mdosalel bsbisefogn a0
iGerdgdo
Proceedings of I Snvakmimi T s Sute Uaiversty
Tpyau Touauceroro Hn.

360,2005

OButan u veops

ANITEBPO-XH) 2 FAXOKWIBE

M. Fueps

Tounaucesuii D s Vi,

Cuocofpasmoe coneranic

W enupronsix rpynu ofycronaunact

a0y © i w cocenneit cn
rpynnavi npn  mosneRcTnN Merannon  (cowmta,  01083)

=
e =
[t

B anHoM caytiac GOPMATERO NPONCKOTHT OGMEIL MECTANN TPYIIL U & UEA0M 151
MOTEKY LI COXPANCTES Yike HMEIO(@ACH CTeliens OKiicaeIiA. B ITIrX upespameriax 1
onwolt monekyzte peanmyerc
POBAITHE aTOMOB YTA€pOAd 0 KPAFiHE NPCACTHRLIX (POPM NOAPINAUI, TTO ABARCTH
IOKa 1ML CAUHCTACHHEIM MPHMEDON N006HIOr0 NPCBPAENITA B OPFAIIINECKOfi XuMIT.

T o

€ nexomsto crepeoxaIecaT Merori oz, o et
KAECKOMY. CHITXPOUROMY MCXAIIIMY, KAO'eB0ii CTaliieil KoToporo uasetes 1,2-
nmpwlllilli cavir [4]. Meazernuoit Crarell, rpeacasiomel cropoets. neero npatiecet

xomCKea. ero smaseren

ﬁucrpon craneii:

H
o
W == )
W on

Nz

D G G T P T (wanpuwep,
neperpyamuponka Kisifseia), ykasauwas meperpy Texaer KBasMBHyT-
PUMOACKYIAPHO, T.¢. CHAYAIA NPOHCXOMIT abpasoRanie pemenyFoorn KaMTAEKER €

azaren ‘aToma BoR0pORA 1 pacnan

yuncTHs woTeRY:L
o cosutieiina ~ I-ruaporc-2-

Wowbre xaicnora,
airepis. w0 uTo Taicke YKMBACT na Tewemde peakuul mO
TIMoREky ROy MexaMY. B MO TAKOFD NEAHIA SMETCISCTOYET It



eren anworoasTON

03y
I AT S S s

6). OnTia. yeronmn
i yemenapon - oelneoepention e

“1ev00n
ancgopyau caxapos. Ha
npeamo. o cyutecrnopan

muponica Caxox

me wcencaonania ua npinepe
eycuyto kCA0TY

Mozcpuipon: MaTpiaN  CMEAHOCTH
CONATLHLIMI >7CMEHTAMII SBATIOTCH HOPSAKOBL
KPATHOCTH XIMINECKHX ComIc

11000000 11000000
16101010 16100101
01610200 01610020
00110000 00181000
01001000 | 00011000
| oo0eusoe 01000100
01200081 00200080

00000011 01000001
I

emoTpIn B
8, @

s A= wTa ITHC-MaTpuus A1 TpOAYKTA pearint, & —
HEERET AeTEpMHUAITA B perYALTATE peaKtu. Oaa -
b S o e EC T e S 14},

Tax

ueiie AcTep

@
£ D SO H
5 peare nitgopma uTaTe
pmmm us| Oxasazocs, wro H<0. Taxun o6pazom, nepc\ pynnuponka  Taxokmme

) THC oo

M Homep- com.



Jlu.mpam,,

3 5 1978, 7.

& Tonenmae PALJAH CCCP, 1082.1. 268, .6,

S. Taxosaune P-A. IAH CCCP, 1989, . 304, . 360,

6 P, 1986, 7. 122,

A RO, Corgx\'nllc BG.
Gmgianb gineering News, 2004, NI, p. 8

8. Taxokwme P.A. cDosm AHICCP, 1981, 7. 104, ¢ 477.

9. T e 1987, 7. 23, c. 169.

10. n HM., Taxoxune PA name TB. B sn: Buosormuccki
aKTuDILIC Bent

ccrna dnopu Tpysm. l‘nmmun,.‘/hmmemr- 1987, c. 149

iRy, Bepaaumnn LT, ucommuioe T Buoxivina, 1996, 7. 61, ¢
125.

12 (,a!dmhdu RA,

Beriashvili

el

ikvinidze T.D. Biochemistry, 1996, v. 61, p.

verdtsiteli 1. The Contiguity Matrices of
T 6.

a, 1973,

&t JoBogo godmggegg>
9. agahiefomgeno
0g. ogoboTgosmols Lsbgrnmdob mdosmabob bibysmdfog ghoggtla

Ggbogdy

3obogadol g6 3580
Jarmgns G63-Bsdhoggbel dgnoseabs 3 Jgbmbob abgnGisgunl gGnIenl
Bgmoab goGamPRB0.

ALGEBRAIC-CHEMICAL INVESTIGATION OF GAKHOKIDZ)
ARRANGEMENT

M. Gverdtsiteli
Iv. Javakhishvili Tbilisi State University.

Summary

Algebraic-chemical investigation of Gakliokidze's rearrangement is carried out
within the scope of ANB-matrices method and Shennon’s information entropy method.
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Formal-|

gical method for estimation of the structural
complexity of organic reactions
G. Gamziani, J. Gatserelia
1. Javakhishvili Thilisi State University
Summary
c basis of the formal-logical approach of description of chemics

|nnsfnmlllo|ﬂ, JEE lgcoicmuailon estimation the structural complexity of organi
reactions s developed.
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Ticenn-THC.aTpGs MVARSTER MORHHPODAIOR $opot ITHC-watpuust [2].

Huavousasaanin THC-MaTpHUb  ADASIOTCR  NOAI-KORGIE HOMEPL

FONTLULIMM DACMENTAMH ~ KDATHOCTIE XHMINECKILX

TN C T o

3e

eKoro (1] SnaseTen enoALIN Mt

1 npomeccont, 1t

Ecrecraciino, TaKoil MOTXOX NATTEILIO ROMUKICT D
cpamneno ¢ Mo, o

pasen 18, a panr nceno-MHC-atp . Bavieriae, 4T0 SnaveNE ACTEPUUTAITOR
TUHC- it ween;to-TTHC-wartpiit A Aaioft MOTCKY.iLt paBib.
Buumsy npuneiena sannes (1) npouceea » ne neenzo-ITHC-vaTpitn (e, cxeat).
PacevoTpiny nupaeie:
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=A=A, @
e - suavcuiie geTepmimanTa neesto-NHC-MaTpHILE /s NPOAYKTOD peaui; & -
s peareiron; 4, - e

€ AR ACTEPMUNANTA B TPOIECEE TEPErPYNIIPORKIL.
Orasanocs, 7o &, <03, =~1568). Ecm snasteitie A MpIISTL, 32 KDHTEPIl (CNOAOCTI,
MOTCKYINPIION CHCTENLI [3], MOANO JAKTOWNTS, “TO MPOUECE XapaKTEpIBYeTER
YMEILIENIEN CIOANOCTI cHETEMb.
PacemoTpun Bupaene:
H =Hc-H,, (6}
e He- 3uatenie SuTpomen whdopanui Wlenriona fax Konewuoii cuctemst; - ann
HexoMmnoil CHETENMBE; H, - ImeHere HAteiA JTponi nngopmaumn Wennona [4].
Oxcasaock, ¥TO JMaueniie H, Tawxe orpuuateasiio. Takin 06paiom, B peayibTaTe
eaunexoro encrenbt.
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Investigation of Zelinski’s Rearrangment within the Scope of Pseudo-ANB-
matrices Method and Shannone’s Information Entropy Method
M. Gverdtsiteli, M. Gurgenidze
L Javakhishyi

lsi State University
Summary
L] nvestgation of Zelinski's rearrangment witi the seope of
pseudo-ANB-m: method and Shennon’s information entropy method was carried

out. Reaction is pmwcdlng with decreass o oleulaF raplefy o nformaatvi oftha
system.
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of arsenic(IIl) ides within the scope
of ANB - matrices method

M. Gverdssiteli, G. Chachava

 Javakhishvil State University

Contiguity matrices of molecular g d their
st i Sisch e bimiat 1] | AN matviees fal o (eir type.
clements represent atomic mumbers of chemical clements, whereas non-diagon
the multiplicites of chemical bonds.

Arsenic (1) halogenides (AsXy) were investigated within the scope of ANB-

el ey
¢ Their diagonal
ones —

matricies method. The ABN-matrix for AsXs has the form
;‘11 i 0y
11 z. o of @
1EoR7N o |
1 o o z

where 33-is atomic number of arsenic; Z- represents, atomic numbers of halogens (K, Cl,
Br1).
1t was established that lg(AG) is effective topologic index for contracting and
investigating correlations “structure properties” [3]. The values of Toes, A3, and lg(daxn)
for AsX; are brought in table.

‘Table. The values of Tui, AHS, and Ig(axn) for AsXs

[ Compound B, | ACh | AsBry [ A
Tow; 'C 130 291 B
AHS, 12268 | -802 46,61 17|
Tg (Aans). 438 | sat 615 [ 669 |

Correlation equations: Tees ~Ig(8%s) and AT, ~1g(ATE) were constructed on
computer and rhcy have the form:Tyur= 163,51 I8(ATE) ~ 601,89, (2) AH3, = 49,01
Ig(8 ) Correlation coefficients rare equal to: 0,993 and 0,996; 5o, according
toJaffe’s cnlcnnn, correlations are outstanding.
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Reactions of polyaddition of dihydride siloxanes to diallylsilazanes:
new approaches.

N. Lekishvili, Sh. Samalk
o o Tl St ersy

Summary

New conception on regulaites o reaction of polyhidrosilaion is deserbed ke
first tis -chemical method of o th

character of the *
ability)” blished. By using of the result of quantum she
pmbnhllnly o |he side reaction of debydrocondensition reacton with NI group e
diallyl silazane, and Si-H group of diidride ;.lax.-m, by formation of tris;
fragments,is established.

Peaxuun K
AMANARACHAIANAM: HOBBIE OXOMLL

H. Jeximp, 1. Cayaxampizun
Tonamncexuii ynupepeurer nteiti Ho.

Pesiome

et no-un HOIXOR KOMMICKEHOTO. H3YSEHHS. peaKiuI nOANTPHEOET-
Rewns pTAIpRICAOKCaop & AuAAmcKAdauan. He ociope s frer en-
X B prxyunm

eSReoRMIR, OMpSAETEAH 0COBEINOCTI NPOTEKAMIA Peaiuin nnmmplmmlﬂl"l
uruapuRCRaOKSanon ¢ qmanmacunauas. TOKTI2N0, 470 nauGoree EPORTHLN
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AUATITIICERAR XN 1 XHANK OKDYAHIOUCH CpEnLI

Muisik B Tpaseprs

X Maep:

tuix noa Tpyaien

H. Jlopus, H. JL

pricana, H. Kapea

wsse, I Cynarausn

o

ocnopnoro,  kapGowatioro i

npn  buxoze ua  semmyio
G G
ot cocrava
3 1 Ap., KOTOPIC ABARIOTCH
IC MAKDO- # MUKDOXHMMICCKOTO

"
pavuonecn
X BOR IepeaKo obi

oxue:

Fe(OH), Haf
Hayse

o upupone wor,
A NEDopAGHISASTERA aNOUEHTED DI 0Sa3koolfRoRaiR b HexOTOp
inroses Hexoropui

iron Tpysmn_Guun » pan
e o (NP i e T
Mwmsa enu, Xeocyperu,
amu w ap. paitowon Iy Conepanue  Mmbaka  onpeaeieito
Merotox ¢ cepelpa b
wavecrne peareirra [2].

e iaka B Tpanepriumax Cpyim KOTCGACTCH B mUPOKON
m|1e|||)am: DL O G S o SRR o g
neprina (a6, 1 2). Han ¢ ConepAAmIe MLITILAKY
S it ont yerun Haprayia
conepat 7,8 Mr/1 MbiuibaKa. OMCBHAHO, TTO ¢
oA canpox wis B TpanepTuie
mmacTen  conepAae  MbimL i xoppes
onepmaruayit Fes03 ~ As 1 ALO; — As b TpanepTimmax B a o0
98 Tecnan Cosh MEALY DTHMI BeAUMHAMIL 2
esyauTaTan (01D n AIOID, sossioren
wqmmmm s oo
Ha nepostii o3 KARCTCH  OOPATHAR CBHIL  MEARY
g deaco i paneprimax (= -0,86). Tor dakT, wrro CaCOs mo.
yery sen st
ofusicienns xapaxTepa camsw. o Tedeiio MURCpaTLION BOAL (B BOTAX W B
TPABEPTIIAX) IAKONONEPIO. yMenbuactes conepanue Fe;Oy 2 b perymrate
uapymen Kap6OUATHOTo papioneens ypennsisacres aomn  CaCOs (1]
(rabnuia 2). Ocanko06pasosaie KapGonaTOD IPOHCXOMIT I3 DOA IPAKTHIECKH YA
HE CONePRAUIX APCCHAT, Wew 1 OGLHCHACTCH OGPATHAN CBMB MEALY ITHMI
napayeTpavIL. TCHCUWO  suepanuuofi BOMG B TPABSPIMUAX TAWAC
YMEHIIAETCH COCPXAIKE Meaw (raGa. 2). OMMAKO B OTAINC OT MBILILAKA RO
MeA B OCAIKAX CHWARETCR Gojtce ranKo. BEposTIO, TOPMOMLLIN GaKTOPOM.
a3080M MEPEPACUPENCICIINIT MeAU NBARCTCA BHICOKAS NOIR TIIPOKAPTOHATHEIX

~



Kowinekcor B @i pacTmopa. Bewy caoamocTW mpouccca

.

D et o N Ostayi par Y wieiie npecua‘lnn som

rpare sevocopGuus. Pauee Guuao nowasano 1], 1o poxp pov:

ocankn Fe(OH): Taike x0ponio copOupyior
mexanmm s

kA ykasBae 107 Gaxt,
< Gombann e e e
2.3% or ero obmero conepwanns.

TaGanua 1. Muui

» Tpancprmax sunepaLbx o Tpywn(aps
ropmoir)
[N Terow %
“ T o
|1 [Kpecron nepena W | e
[ 2 | eNawwens Gyposan 3623 s
) Eo s
T3 [ kw0 w3 | s
s [ vwme 2075|3604
€ [ e Marpnaya s
7 [ cMnrprayara, Gyposan nG | 158
5| Hamcconemt | os |
5 [0 dmmeconean 538 7397
10 [ “Bemaea” (reron) 16 3590
10 | “Bema-nena” (ypexn) 157 26,08
T2 | Bapmwn, e, 30 2 I
) Hahe 15— Xear, 6-11 — Huiasty, Xescypenic
Tamima 2. C it nour

(Kpecrosuli mepeas, 0-S oy ropi3onT)

Fe;0; [AhO; [CaO |MgO[MuO [Si0; |Cu |[As

3843 (297 |1132 (064 (008 (200 [20 |61
1927 [280 |2522 [060 |00 188 (16 |16
1833 (2,68 [3240 |060 [008 [150 |10 |16
1783 [263 3328 |02 (007 |124 |10 |12
1472 [254 |3668 |044 [004 (024 {3 (11
1480 2,17 (39,12 |os6 |00¢ |024 |8 |08
1242 [220 |3960 |056 (004 020 (7 [05
%) paccmoRHiie om UCTIOKa AiucpATbHOT 600W.

2



3. Copbuns apeenavon na CaCOj n Fe(OH)s (CaCOs — 1,0 r; Fe(OH)s ~
200

417 1, npoios akra pas - 24 )

i e e(OH)s.
i /i " Asapen o[ Ascpn [ Aswomrir |
I ‘ 00 Sy | v R D05
| oos | om0 | 30 s0
| o0 i a5 | 85 97
| ous | o | 148 125
L 020 s00 | 200 143
Mumepamypa:
L EaGyuamwuan Ty A0 20 207
T A R ST T Vit
5. Cynatamenin 1L Tiwotagae. TV, Kapensnme HE, Eeosuan, 1974, 012,
1869-1878.
4. Cynrraumman T eoxusnis Cpysun. T, 2003,
adoGonggemel dobghiogrgtio Fyspgdol GG59GE06%

6. goodios, 6. modsciysgs, 64o0bsbod, o LydsdsTgoseo
0. xogebodgommal Lsbgenedol adoszobob LabgemdTago g6agidbodaBe
Gabogdy

Vyszgdol
55 3/gprob g
Vaag\'an gzsr‘m’élb\[m\v, 6opddo go Ggobo- am*yﬂn[mh Ju;gl‘)maaéananh ﬂahat’v

ooy, JngemaGoob g0IRaGegiHgd0 BGoGG6gT0 Fes0s=As 1o ALOs —
Bt 098,097 v

ARSENIC IN TRAVERTINE OF MINERAL WATERS OF GEORGIA
N. Loria., N. Labartkava, N. Karsanid:
Iv. Javakhishvili T

, G. Supatashvili -

State University
Summary

Content of Arsenic in travertine of mineral waters of Georgia changes ia range of
00-5,5 g/Kg and depends on mass part of arsenic — in water and iron-aluminum
s

hydroxide ~ in sediments. Correlation coefficients in travertine Fe;03 — As and ALO3 —
As are 0,97-0,98.
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Kommexeibie coenunenun

MHHOBLIX KHEAOT € THAETLIMI ME

A. Xawaypi, I. Maxapame, IL. T

Tonaucckuit rocy i

rYMHIOBLX KifeA0T ©
sewo: 910 10, 410

eI MeTaAAAN BecoMa npoTIBOpETDL [1-6].
FYMUNOBBIE KHCTOTD € THAETIMM METATTAMI CORAIOT P
woncranTu yeroil Kotopux b ot pH cpenua pia
yra wa uecKoaLKo 10pATKOB. B crabokueaof cpexe (pH 3.0+4.0) mpu pacuérax
KOUCTAIIT YCTORNHBOCTI BTOPBI He YWIITLIBAIOT
1yMHHOBLIX KHCAOT, WM roDOpH Huauc, omn
axcrupuoro awraina. Tlpu myneims
neifrpanenol u caaGomenoo

T AuccomAII
e YUNTLIBAIOT KOMMENTpatano
npoucccon  KowmiekcooGpazoBaII B
Pele Mbi WMECM /ien0 €O crowHOCTHMM,

[porteccLi KoMMAEKc00paTOBANIS MEM
e (I) ¢ ryssmoBbIMM KtcnoTaMs Gbuin M3y
npu pil

ny.'madnml IKcepuenma: B $ToponAACTOBLIC WMIADLL O

o (U, waes @A, kazonn (D)
(CTOROM pacTBOPUMOCTI

Mos 15wt

NOMemaAN CycuEIIM TWIPOKCHAOD METanIon oGLvom 0,1 nobanmsn
CTAMRAPTHBIE PACTBOpLI TYMINMOBAIX KIGAOT B HO3pACTaiOUIEN KomtecTne: Ciy
=2,65x10%-2,35x10°° moan/n (M. =34000 ). TlocToammylo womyIo city cosaapamin
nobannemnew 1 sa 0,1 M KCL B MORCAuubiX DACTDOPAX KOWMCHTPAMIIO
BonopouLix Moo _peryanpobann  pacrsopasw 0,01 OH u HNO; n
KowTponnponann  pH-werpow. Cyencimmio  BIGATTGIDATH NA  Mexanieckoil
Gorymke B Tesenne sn wacon n GuAaLTPOBAM 1A MeMBpaniON isTpe (SYNPOR
06, anamerp nop d = 450 ). Konuerrpaunio metas
aTono-aGcopGuttoniLim MeTonoM (MepKimm-Doviep 603).
yuETOM  npoTOANTICIECKIX yMUIOBL  KMEToT,  AArpaMM
cocToRmR HOKOB 1 pH, MEATY ryMMHODLIN KHCAOTaNI 1t THAT
TeOpETINECKH MOTYT TDUTEKATL CAEAYIOMIIe PeARUM

spare onpexens

eranaam

Co? + HA == CoHA”
CdOH" + HA*= Cd(OH)HA"
ZOH" + AR = zmoy;m
Cu(OH)® + HA*= Cu(OH)HA*
JEme YMIHOBLX Kit
2 06PA30BANINS KOMILIEKEOB B HECKOALKO pa3 nwpamn’("lﬁn. 123,4).
Sy R BuyTpenicii. KoopIWHAIIONNOIi Cepe papilo TANTENCY yra
uakAona MpAMOIL, NOCTPOEHHOR B KoopanHaTax IgC,,~Cy,) — IgliA™ . Kax mokasami
pacuEr, B0 neex cywax B cnerene Me-HA o6pasyeres Toauko o Kowmieke
cocrasa [:1.




! KoMMACKCOR TYMMIOBBIX KHCAOT © TwAEM
ya rpaguiecknil bapmanT MeToxa Jlencna
Koneamux 1

o8 1 pactope:

] @

o=#a*]) otpanaeren »  woncraury
2. Fexou 13 31010, AN KOUCTAIT YETORNHBOCTI

Koraa  [HAY] =0, dynxe
yeroitmsocrn Kow
Ty kown

u Moo paccurrams rpagmcckoit oerpanoasunch O

Dy
[HA®].

Tp  ycrauomicumn  KOMCTANT rpAGMECKIN MCTOOM BAINO TouNO
e, yron wakona npavoil. 03 oMY, AT ROCTOEHIA rpaguia  pactéTa
KOTICTAIIT YCTOIIMIUROCTH ML NDAMEHSAN METO/ HAHMCHDII(X KDAAPATOR:

1t KK OTPESKA WA OpAUNATE MpNof, MocTpoCHIOH B koopAuNETaX ® —

k- (Ex)"
Konerammia ot p

[Mel] _ Cu~Chu

po MLl Cu G
MellL]” (A7)

(©)

TaGanua 1. Jlaunsic 41 PAcHEra COCTABA W KONCTANTS! YCTOHTHBOCTIE IYMATHORD
ovnaexca meaw (IT) pH =80; i =0,; M, =34000; Cy, =330-10°*M;

Mon/a
T 5 Cor%a Cu |IglCeCal [ B
0 EE = = = =
294106 531105 | 498109 552 4303 | 513108
588106 106104 | 860104 5231 3987 | 529:108
882106 141104 | 146104 5054 3860 473106
11810 187104 | 195104 4928 s |40
147105 | 2904 | 257104 483 3665 | 445108
17610% | 273100 | 298104 | 4754 3569 | asei0e
206105 | 32104 | 3gsi04 | 4686 350 |4se108
235105 | 359104 | 402104 | 629 3ms | 459108

F=272018.10°



Tabuua 2. Jlanuwe ann pact
rymaTHoro KommAeKea Kansews (D) pH =8.0; =0, M,

T COCTAB W KOUCTANTHI YCTORNNBOCTI

34000; C, = 536107 M

Mol
G Ca I i ! l .
0 S0 | = o T =
294106 | 9m2105 | 4ge105 |-ss2 | a3 282100
4sL06 | Luos | smios [-s3ss | a2 243108
583106 | 137105 | 834105 [-sB1 | 40w 265105
882106 | 166104 | L0+ [-s0s6 | -3gsi 238108
Lig10 | 155104 | 101104 |—4928 | 399 160105
147105 l 225104 | 7ot |48 | 3767 218108

F=234£0,43-10°

Tabamua 3. Jlanmste s pactEra cocTand i KOHCTAITL YCTORIBOCTH
rymaTHOTo KovmAeKea K (I1); pH =8.0; i =0 My, =34000; C3, =510-10°M

Mous/n

o = pomr L (] B

0 5,110 N = =

265106 | 923105 | 413105 | 4384 4384 30610°
529-106 123104 72010 —4.143 —4,143 266105
794106 1,69-104 118104 -3928 ~3928 291105
106105 | 200104 | 1904 | 3827 3827 275105
123105 | 231104 | 180104 | 3745 3745 287-108
1,59-10% 261104 | 210004 —3678 3678 259-105
185105 | 277104 [ 226104 | -3646 3646 239105
2,12:10% 323104 | 272104 | 3565 —3,565 251105

72£018-10°




A COCTANA I KONCTANTL YCTORIMBOCTH
=05 M, =34000; C, =330-107°M

12Cin | Ig(CerCh,

] 2O | e B
2.94.10% | 240:10°% 09010 —5046 204:105
588106 | 29510°% 145:10° ~4839 16510
8.82:10% ‘ 356-10° 20610 —4,686. 155105
L1810° | 397-10° 247104 —4.607 140-105
Laz105 | an0s | 263100 4580 L19:10°

B =1.57+0,40-10"

Pocstria o, wone pace no
e A A AP (I AT R
nony: HCHOALI0BANINE STHX ADYX PABCHCTE, ABIIOCK TO, 4TO B GyNKIN
Jleaena vo o INAZIICE CBOGONAR KONUCITPAIIN ANCAINIA 1 HAYAALIA

xouenpa 1, 2 b paneucre (3) ~ OOMAN KOWICHTPAWNR AWK 1

ponna. Ecnu b ofonx
MCTAANS W ANFAWEA  BWPANI  OMMNAKODO, oML
Meron Jleneua 1o erywac mpotcanaser cofofi

WAT] . (HAT]

M3 BLINCCKAIANNOMO CIETYET, “TO AR PACIETA KONCTAUT YCTORiBocTH

cywm wovuackcoD (1BBepioe, W D AOYTUX eryans) wer ‘eobxoxmmocTst
Kak Gynwin

C yuErom ypaniemin 3 n cpEAUCH MOTEKYPHOI MACCLI TYMIUIODBIX. KHEAOY

(F.=34000), 1a ocHOBE OKCICPUMERTATILIX AutiubiX (TaGA. 5-8) GuLint paccawTaist

KONCTAIITLL YCTOliBOCTH ryMaTIHbIX KoMMA€Kcos ¢ Cu(ll), Zn(lD), Cd(ID), Co(th).

Beuomyu- =4762024:10°
B =272£018:10"
Begoupa: =234043:10°
Bogpe =1:57£040-10>

Toirysenbc KOICTAHTS CTOfimiBOCTH AQ/AHbI GbiT YSITCHAL NPK PACTETAX $OPM
Boax. Ouie S10ryT 61
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274.

2. Glaus M-A., Hummel W., Van Loon LR. Trace metal-humate interactions L.

. Study of the complex formation of
2 Chimica Acta, 1980, 116, p. 255-




Experimental determination of conditional stability constants. Applicd Geochemistry,
2000, 15, p. 975-1001.

3. Hummel Wo Glaus M.A., Van Loon LR, The "conservaive roof" model and its
applic plisd Geochenmisty, 200, 15, p. 953975

L Glnis M.A, Hummel War Van Loon L& S ixed-ligand complexes of
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Technol. 1995, 29, p. 2150-2154.
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3Ig8050b Bg5g380b Jmd3mgdbEsghagbo Bdody momBgRNSE
5 baostin, 3 8baady, G pmsmosdy
o xopoboTgmsmal Labgmedob mnsmabob Lobgsedfogn Jogghindase
gty
hhmna"n Bgoreoo (pH 8) seoepgBosmos J;]’d«ﬁnl‘ 570056 Cu(l), Zu(lh), ca(m,

GO RN E RS CS e BN
r,aamd\.gaa\- IgpGogmdal A
=476% nu l(l‘,

Bonionyn. 2722 0.18:10".

« =1557£040-10°

Be.com, -

Dt 724500 o B
i, it ToBGIRY QuTBRITGRY e
njs;.u ans.;am.,;, n,mmu ‘a5gBg50ms Bophagoob gnGagsel gsmgsals

Complexes of humic acids with heavy metals
. Khaiauri,, G. Makharadze, Ts.Goliadze
Iy. Javakhishili Tbilisi State University.
Summary
By method of solubility (pH 8) the condition of complexes of Cu (II), Zn (), Cd

(1), Co (11) with humie acids was established (1:1). Itis calculated stability constants of
humate complexes:

476£024-10% =272£0.18-10".

Braorn®

Begonpun: =234£043:10%; Beaupe =1:57£040-10°

‘This date of stability constants must be taken into account for calculation of
‘migration forms of elements in natural waters.
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Tpyaus Ton

CopGuns T

FYMUIOBLIX KHCAOTAX

1L Tomame wpi, I'. Maxapame

Tonaucewnit p . .

WS BAANLIY  TCOXUMMNECKWX  GADBEPOD  MIKPOYACNMENTOD B
BoaAx ABAOTEH  cOPG npouccers. B pomi. copbenta
nuo-viwep: UL It PHAPOKCHALL TRAETLX
e etuaslosiolyooonts
waserca aKTis
werantos; © Aoy
<OUOMEPHOCTH COPOITI Ha TanHo-
LIX METAI0B XOPOLIO 3y 4€Iibl, 10 OYel, CKY AN
TpOIECEaX ryMHIIOBLIX KHCAOT.

BbicrynaoT
Meraanon, a Ta
BOtax WIpACT BONYIO PO,
M CAMOOMMICHIIA BOXOENOD 0T

O

it — oua

Henuto wameti paborsi, mungaoct i auworoweptocrell. copoius

gy meranon Cu''y zu" L|r" Co'', M’ iHoBLIX KucoTax. M

OT BO3AYXA IYMIIOBBIE KICAOTLI

panvepow wactii d<2 my. JoGananan THTPOBAINBIC DACTHODH METAIOD,

BIGaTLIAAN B Mexanicekoli G0TywKe B Tevene 1 waca, oTCraupa 24 Taca,

Jastee, LCHTPIGYIHPOBLIN M B PACTOE OCICIAN PABIIOBCCHKIC KOUNGHTPAu
meronon

603).

Hyacuo nausie Py §arTonon (spes PpH, 1) ua copGuno TAELIX
METALIOR 12 TYMHIOBLIX KHCIOTAX. MeTLTOR WA LYMHHOBLIX KHCIOTAX
uawACTE MIHOBENRO 1 mmm mmmym © 30 wiiyr. Tlocie oToro, B
resteume 24 4acon K ‘eTaa np 5.
Copbuimio MeTa10D 1A rymi sibt imysan o o6aacri pil 1,0+8,0.

g

BLIX KHC0'

Copbuus crawonuTes 3anerHoil npu pH 2 1t nutaie pH S NPAKTIECKII e MeRAETER
(pie.1). Cicasanioe OTHOGHTER. K HAMeHCE FAPOMIBYCNbIN MeTaan. B cayuac
Mew 1 WK Makeiyyy copGuwn foctiraercs npit pH 7-8. Tpusiuna v o, wrro
Kak KOGAALT, TAK 1 MAPrARCw B 10N 0fAacTH pH IAXOIATEA TOALKO B HORIOIE
opwe (4], TOrAA KaK AP0 MEAM W KA HOCTHTAIOT MakeinyNa upu pH 7-8.

B S e
Hoyuerno Bansme wonon Ca¥', Na® w K+ Ha copouiio THREALIX METAIO
Kicao

Tamit, C wonon Ca’ copGuust
TokEakx MCTATIOD UA  CyMUlOBX KUCIOTAX POKO YNEWOCTCH, @ WX
copSuOHIILE BOIMOANOCTH, uly-mcnlhl(aﬁ)rlpaxﬂu'{ntkupll w1 (prc. 2). 910
yRAILIBAET HA TO, 4TO B COPGUMI B OCHOBHOM YHACTBYHOT KAPOOKCHLE

rymio n nmmmue wowos Ca’* it corpa

,.mmc.,nspmo. Uro Kacacrest s uonos K w Na', 1x my»nenm oKalanoch
enomoRILI, TIK KA 5. npncyrermmt MOIONIIX METRIION DACTIOPMOTE
[yMIOBLIX KHEIOT ROIPACTaCT, T XOPOWO BHANO. M. e e

=y



JHULIECKAIANHORO, MBI COMITH UECCOOGP
YMIIOBBIX KItCTOTAX 1Y UTL B yC0BHAX 4= 0.

coplittio TRARTLIX MCTALIOR WA

50 P

Puc. 1. B
Ca. "Ju mr/m.. Cart'=27

/s Co i

el =20 Wkl
my=0.1r.

L

Puc. 2. Banuine wonos Ca'* na copliimio THREALIX
mu=0.1 15 Col'=2L4 mkr/ma; Coa''=9 mkeisin; cf,
Viuern=50 113 pl H-ss

LAROD TYNIIODLINM KRCTOTANI;
04 ukriun; Cor''=8 msrliun;

Copfuonasn. EMKOCTL TYMAHOBMX KHCIOT WO OTHOWENNO K METANTAN
pasnwa w RocTaToKO htcoKa: Cu” - 36, Zn’" - 16, C* 11, Co™ - 10, Mn™ - 6 e
(pe. 3, Taba. 1). Kak Baano 3 aTix nﬂmux‘ mpsnuommn EmkocTs MeTALIOB Y
YMHODLIX KHCAOT Ha 2-3 NOPANK: Y IO - MItHEPAZIOB W FTIPO-
xewaos. BAarogaps BLICOKOH capﬁ.ummmu cnaeﬂﬁnm:m & cuabokmcaoil  epene,
IYMUIMODE KUEAGTL MOTYT GorTh MPRMCHEHBI AIR OYHCTIH NPOIBOACTREHNBIX
CTOMHBIX BOX OT TAXEABIX METANIOB.



o

Puc. 3. Coptiuns Tawen

Jlawnmie dKerepusenTa copbiutn 0GpaGOTANL! TCONCTIHMECKHMIL YPABHCIISNT
@peiiwnxa (1), Jenrmopa (2), Hiwoauexoro (3) [5-9]:
90=KpCli s [0}
@
(©]

c
e s, s/

LT3 PACIETA NAPAMETPOR 130TEPY HPIMEIIEIILI CACAYIOUIE YPaBHCIIA:

log @

B oTmriNe OT PACTpOCTPANCANOrO B AWTEPATYPE MICHHS BOINCHIAOCE, STO
oners) Epciiaallie oiciibacy omtocTsojenitce copGuumit 12 i rsones
ucaorax. Tps utionuaos Moaeitt JICHTIMIOpA TOTYHAIOTCH RAHIbE, GAIKHE K
IKenepHMERT: mn—p... 1ri07epm HIKOILEKOF0 I0KA3LIBAIOT, HTO cOpOUIR
Merannon 1A IyionuI Kicageax a0cHROD CloIOTO xaparcrepa. Hs awarpan

opbmit EIEo s cocmas e ICKT e T oo P
YT Taioxe




Crajaumoe phiuie HOATT PR
(pue.1). Tipn pH 2, Koraa GaoKuposa o7
O Mo e Sacamon e s ey

et e

3aKoHCH HoMAUNS KAPOOKCH ' MpOIECe BICHOWICTCH KoMILAEICO-
SpAI0BANKE, YKAIANNOE. PAIANIC HOIPACTACT, B ACTHOCTH, METLLL ¢ Aytmtst
KotekcooGpyem cenicroon copinpyere b oL KoTICETDC:

ax, na ocnone o
E\KOCTH TYMIBIOBLIX KIIEAOT M0 oTHOWENIIO K MeTaan: Cu’'-36, Zn' -16, C*-11,
Co''-10, Mn®

6 iz, Buscuuiocs, 410 A COBMAINR HOMMOR cnaul, neienc-
coolpasuo_npuseensr woust Ca', K u Na'. morepy
®peliiansa, Jewrsopa, Hikoneroro. Onria oA, 7O COPGN
xapaxrep. B

- BuGLIBACTER He MHOrOOGpasMen GopM  cymecT
cop6TIDA, A HATIIEN PATHbIX COPOUNOHNLIX LCHTPOD B COCTABE ry\xmmn»lx Kueor,
32 cder  KoTOpLX, KPOMC  WOMMOTO  OGMeWa,  OyAer  mpoucxoanTh
KoMntexcooGparoBane.

‘Tabasnua 1. Tapaerps: imoTepst

T Tienrwopa | Huroancroro
£ K, i
2| 2E |Copbi. S Moab. %%
& | BF | Kl e MET 2
&3 o e
291 5
1080 | 056 | 9.0 &
Cul 36 | 603 041 497 | 003 | oa1 3l =
110 =R
125 A=
Zo| 16 | 1412]035 | 1565 | 004 | 057 e
032 1
1778 7 [ =
cal 11 | s2s 030 | 1127 | 059 | o001 s2 | -
121 s
079 al =
co 10 | 479 |020 | 972 a.z:‘ o o
0385 2| -
M| 6 [ 224 |o4s| 636 [o024| 101 g =
0.60 2 | -

Jlumepamypa:.

1. Borovec Z., Tolar V. Adsorption of zin¢ on kaolinites. ~ 8th Conference on Clay
Mineralogy and Petrology, Teplice, 1979, p. 71-7¢

. M.: Xanans, 1972, 37 .
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8dod smommbgdel bo@dgas 3gdobol 3gsg3b%g
G- asmosdy, 5. boosgcio, 3. sbs@ady

g gogobodgosmob bsbgememdol adoszobob babgsedfogo gBogaGlodade
Ggvogdy

Ygbfsgseosmos Cu’', Zn¥, Cd¥, Co¥', Mn''—ob boGdges Igdobob
Bgogpdby. boliggbgdos, G0 bm@dgogsmo IGoGggdal gasggobsb amByto
dosmab Fbogdbgmoe aumsaav«nsnm 36 ofioh 36g | K, Na' @ o6 Ca
ombydab  g>doigg6gdo.
Bogosmbyob  obomg@dsms  sGadgaeigdo: mamadsnmn.} agiols Saaqabﬂl\
hmﬁﬁguu;’(m 0orrds swomebgdol dndacie ' 36, Zn-16, Cd*-11,

=6 dpf; Igdabol dgoggdal -Js (m ab® 833> 3o6ginT
.Qunm"m.n oy gmomogdo, Fgodsagds aaam.’:‘ﬁab"‘;g- ofigh hodigaboty
Fysmgdob gobggosggdobsagob.

Sorption of heavy metals on humin acids

Ts. Goliadze, A. Khaiauri, G. Makharadze
Iv. Javakhishvili Thilisi State University

Sorption of Cu™, Zn*, Cd*, Co™*, Mn*" on humic acids was investigated. I is
shown that for investigation of sorption processes it is not correct to use K7, Na', calt
ions for inmmg ionic nm.gm. 1t is calculated the parameters of isotherms of
Freundlich, Le Nicolsky. It is established _the sorption ability of huniic
acids for each mnm o -35 Zn?"-16, Cd**-11, Co?'-10, Mn*"-6 mg/g. Because of high
sorption ability in week acid area humic acids can be applied for clearing of
wastewaters from heavy metals.
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[HAPOAN3 HONOB WNIKA W €ro KoMRAEKcooGpasoBanite ¢
YALBOKUCIOTAMI B PAIGADICHILIX BOLHBIX PACTBOPAX

.M xsmumsi
TGuaneexuii rocyaapersenutit yunsepeiter

. Mo, Josasaxumis iz

Boedenue. Murpaunoutisie §opyei XUMINICCKUX DTEWENTOR B SHANHTCALON
crenemn o6 rusgospere,
TOKCHYIOGT W CTEmCHI YIACTHA B reo- W OMOXWMMIECKUX npoucccax. Tosromy
ompeAEICHNE MUPAORHEIX GOP HACNCHTOS W Yera e 3aKouoMEpHOCTY
pacTperCICHIS B NPUPOMILIX BORAX — AKTYATLII b e anmericos
 ooxm
Murpatuonusie GopMbi WHHKA © MDHPOTNLIX BORAX HEAOCTATGHIO IYNCibi.
Omnoit oro spanioTea orp © BomMoRIOCTI Jiccnepuven-
Tanemix weronon onpezencuia sTux gopu. Kpove roro, e o onctawrax
BaTiLx Kownaekeon KA HeconocTaninbi [1-6].
Tonto. paforit Awasnoc, myacume TaapomBa N KoMACKcooGpaIONaINA HONOD
e o Cy B D e L
Tupomns  womon. Ka (1) wysen ¢ nenomonammem  Meroxa
pacraopmyoctir (pH= -5 01, (e2$9C), racpasa ¢moa npencramena okcutan

, rwipo-

Memoduxa sxcnepuscnma. B $TOpOUAACTOBLIE WAMMNADH eMKocTIO 15 p
ssomwm 0,1 a1 cycuemun w nobananan 99 ma 0,0IM pactsop WrTpaTa KaaHs ¢
+11). € i3m0 TepmocTaTuponai npi 25°C,
epes MesGpanHi RALTD.
 anerp iop 450) ) B) QEACTIaTe oTpSIeIa concgmamne ek
MeTonom AAC ¢ mowomuIo enexcrposierpa Tepinn-Ensiep
JLAs I3yHCINS YCTORMBOCTS KOMIICKCIbIX COBMUICHUIL WINIKA € GYALBOKHEOTAMIL
A 5 SaRCocRACHIID YN OKOULA WA  BOSPACTAIOUI KOTIACCTDX
BioGHAN cTawAAPTHL PAcTBOp dyALBOKNCIOTIL. B KoHCmIoM 0Gneve moTeTHO
cucrembi (10 M) KonuenTpauts $yaLBOKHCIOTH piesAacy 0T 1,30- 10" M 0 4,8810"
M 5 nepectere ua accownar: M, = 6300. Tlocrommyio mounyio cuy comanam

Aofannennen | wa G.0IM pacroopa mir-para Kanus. Kouteurpauio notoposits
Woron b soenuux pacToopa peryanuponsa 0,01 M pactoopaxn ki n woTuci

ueroTe (pH: Jopbt TepMocTaTipoBaH nipi 25°C. Cym:muu BeTPSIXTBATH
Huamncﬂmll Mewamke B Teseune 60 4acos i GWITPOBAIM Ucpes umamumn
@unTp (Cuunop Ne6, smaverp nop 450 Hh). Komleln‘paumn wima onpexean
e

Paptiman  obcoouse 09mym xomierTatn i » presepe oia

GCAZKOM WNKKA. MOANO BMIPANTL KAK CYMMY OTACALUMX KOMIMIEKCHbIX (OpM.

T e e oo
wma » ks

Cra= (20 [(1+B1 (OH]+Bia(OHT) (0]

wonon  wnnka wn
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o ;
IIPOKCIY WINKA 12 HECKOTLKO. HODSIKOD OTAWMAIOTCH APYT 0T Apyra: (1,78:10"
710", o QBT it e
BHEHMOCTH pacTHOpIMOCTH fitApOKCWA unKa ot pH 1 ToT
» v eomu apeacrasteri Zu(OR uemym...
"

@

o= Lo By +Bul0H ) @

o)

@)

 (oH

Pesyavrars
TpoKcoKoMIL

bie KONCTANTU YCTORIMBOCTIH

e 2 raﬁlmucl Tonyen
ou wika p 1691

wwocTi uup»»cu¢)m.nrrlmlu KOMICIen WMHKA MOAET BBITh

Koneraura_yere
R

(O]

)

PH sienas wacti ypasi

. (5) — seansumia

nocromman

©

e, (19) noayaent:
IgK!

Tponorapndisponan puipas

. mlg[FAT]) ©)

o chspe |(Eresmonerpmel
i upavtol,

CIZD CIHEND £ L
) paviio T

Ig "Cz,v_ ~Cor,_ ) - lglFAT].

cocTasa u yeroit Kovmaexea i
PACTBODUMOCTS TIIDOKEIIA WAHKA B DACTBOPAX QYALBOKNEIUTLE poa
Kolnmrr‘\lmm 130:10% - 4,8810% M (M, = 6300, pH=8) (rabu.2). Puym.unl

rokasa, ST e
fbym-wfuww pacTHopocTL Gz nuiea wospacTact ma 1-2 nopaKa. Ha ocuone
eI (METOR Ramsewb X KBaApaTOn) (g (PABNOL,3) MOATCPAIERO, 10 B

citeyemoii CHETEMC 0Bpa3yercs TonkKo o Kommaeke cocrasa I:l. Tloyromy
y.mm.m (6) mpmineT B

®)

Boipa wnca sepes mmKa B
urrmpc W KOICTANTLL YCTOMIBOCTH riAPOKCOROMILAEKCOD, NOAYSaeM Gopyyay At

ag



y i KoneTaITI KoMmAeRea wwKa:
. =C,

T 1O 1+ ey 100

o Moyt AaNILAN (TABINA 2) WM PACCHICTANLY KOUCTAITLL YT
FIAPOKCOGY TLDATUOTO KOMRACKE 10 AccomIATY

L. IncCpHMENTATLME AaHHbie LN PACHETA KOUCTAIT
(KNO,). rucpaas &

T z 7“\
pH | @

i i
790 7,0010°
sa0 | 5310°
890 |79410% | 170 | 26210% 7556 | 9390°
9,40 | 2,5110° 0, 1,42:10° | 409,53 1, (1~Iﬂ7
990 I 7,9410° 042 6,46:10° | 1863,1 234107

12 2. DKCHEPUMEITAIL HLIE AANKbIC TH PACHETA COCTABA N KOUCTANT YCTOWHDOCTH
ynubaTHAIX KOMIIEKCOB UK MeTO10M pacTBopumocT (pHI=S, FY,, =6300, 1001 (KNO,).

momL/n Coornome-

e 16Cen | lgCaaonra (1
Cra Cza | Canomria 5
” - 43110
13010% | 8,11-10% | 380-10°
‘m-m-‘ 9,03:10° | 472:10°
!
|

4886 | -4420 | 92210°
4788 | -4326 | 915108
-4710 | 4014 | 12410°
a6dd | 4071 | 118108
4585 | -3982 | 12610
4488 | -3914 | 11810
4446 | -3812 [ 13610° |
-4374 | -3710 | 14510°

-4312 | -3680 | 13610°

19510°% | 12010 | 7,69:10°%
22710 | 128107 | 849:10°
260105 | 147107 | 104107
325108 | 165107 122:107
I5810° 19710 | 1,5410°
23810 | 1,9510%
0| 25310% [ 21010

Buteoost: 1. Msysen rumponus  HowoB. umlxz @ s nlzﬁlunenuux BOAHBIX
pa PaccayTaNLl KOUCTAHTH YETOTMMBOCTI THADOKCOROMIIEKCOB WIRKa:
B 5 By=452-100. 2. an.m pxﬂnoplmorm “yeranonnena
ymm [MBocTH  KoMmACKeA  OWAKA  C  (yBBOKICAOTON:
p (mxnu) 10°.

Jumepamypa:
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The hydrolysis and complexation of zinc(Il)ions by fulvicacids
in dilute solutions

hvili
State University

N.
Iv. Javakhish
Summary
By solubility method hydrnlyns and complexation of zine (II) ions by fulvic
acids in dilute solutions was studicd. The solid phase - zinc oxide. The !'llnl\!)
constants of zinc hydrncnmpl:xrs I(I.n()ﬂ Zn(OH)| equal to: Bi=4,69-10%
Ba=4,52:10"" (pH =5 =11, u 'C ). The stability constant of zine fulvate
complex is B=(1,21£0,14)10° (M,, = 300, r“=")
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Heoprawmiicexan s 1 5aewentop:

JEACTBIE MYPABBUHO KHCIOTE
FAMKO L MbIUIBAKO}

HA ATIKHIOBIE HJ0HPbI STIUIEN-
O KHCAOTLI

P. Duraypu, H. M. Mupsns, Jox. Merpescan, T. Mirramuro
ekt ii yunep

1oBLIe 3upLI T

KOALMBINILKOMICTOR Kitc0Tul ofmeil Gopary:
CHO\

I~ AsOR

etioZ

L TS G O 0y T
nentpon: >As-OR enwseii 1 nenoges nap onekponon (45°) y atoma
Tlostony o perymarot e 1070 » xnnnrun ociHOBIbIE peartli, B pesyABTATE Wero
MbtmsKa He
nmpotekaomue ofbia0 pasphibo casom >As-OR. Xox omix wpoucceow, i
ICI0BATENENO, PESYABTATEN PEAKIINH, KPOViE COCTABA W CTROCHIH HCXOXIBIX NS,
3ABMCHT 1t 0T MPUDOALI BTOpOro pearcuTa. Bonee Toro, nc o nocacuni
S s e
B npexciymeit pagore (2] mavi Guii0 moKa3aNO, T0 MpOAYKTAN TIADOMII
ANKIIOBLIX  JQMPOB  ITIWACUTANKOALMLULAKOBHCTON  KWCTOTL  ABANIOTSH
rro caoe 1 BhicoKoR
aweTor, npHTomI na GapaKomm  poroKomoil o, B cusi € STy, CoLan
AKHI0DLIX  I§HpOB
woit  wucnoroi.  Tpu

STARCRERAKOTAMBmERROBKETON WaenoTil ¢! hiypass:
Beme

n,
omIo3AMEEHILIX $OPMIATOR, 7O CxexC:
cH. CHON /0
1 SASORSHCOOHIH ) AsOC{ +ROH
cH0” CHO " e
KAK 7O NMCET MecTO mpit 0GpACOTKC CHMMETDHNNLIX XGHPOB MbILBAKOBIHCTON
KHCAOTLI AUTADIAOM YKCyeHofi KncaoTst [3-6]. OnuaKo oKasanocs, 1o npoxyKTamin
peakuwin
CRHEE HOHDDUTAKOTS € MyPABBIHON xucnoToRl n, camoe rnasHoe — B D 'mcpnon
BaTBI OCHKARETCH MBILBIKOBHCTHIR ANTHADHA.
KuenoTul ©

ST DD R G e o 1 o AT e

e Pretan L Kapr, fane Comul Sup i ypuLIYIO

KHCAOTY AR peakiuni O :3. Bonee Toro,
pabiosecus  pnpano, W oTHM y-u.umm. BBIXOL KOHESHBX  MPOAYKTOB,
AelicTBRTenuNOCTH KietoTa Gpanace Ha 1020 no  cpapienuio

‘TeopeTHuecKol,



< ORI, NDOIECE MEET 0T KAPATED M b OCHOBON, BUPARAETS cxeviof

il o

CHO\ CHOCH i

21 SASOR-6HCOOH—> AsO,¥ 13,0+ 2 | 2ILC-OR

cio” CHOGH
il
o

pu ovmaTtoi o mepe

ocTenenmO ocaARIEH Geabli 0CA0K,
nHoro mpouceea,

“To. cKopocTh.

x nponykTa,
ckoro spipa. Kpose Toro, GuLio
HTEILO TPYANO OCURIAETCH W3 BLICUINX
HIOBICTON KHEAOTLL, HEACTI 13 e WIBIIIX

10 [1, 7, 8], CH0KNLIE HPHPH MLIIILAKOBICTO KHCAOTLL BCTYNAROT

Kocods , TUNINIYI0 A% NOIIBOMLIX KAPOOROBOiE
KicaoTLt, TIoITOMY PeaKiio  MypanLImoi  KieAo; TKIOREIMI  SMpat

STHACH KO AT AKOBCT Ol pacevaTpoBaTh norawo.

COOTBETCTIYIOME PEAKIUNIT A1 CAOKHBIX DU s G PO e,

ATAK HyKA€OPIA, NO-BIIHNOMY, IPOTEKACT 10 YEACPOAY ATKILIONOTO PAMIIKkana >As-
-+ CH,-R, 1MCIOUIEr0 ACGIUNT JACKTPOOD I NPUEOTWT I €10 JANENIEHIN0 MO CxeMe:

o

woro saventen

[
o HOCH |
ase |
S0 R eS| S as0cH .RJ}.H.,c.ocq,,R‘;mou
Droii peartun_cnocobernyior H'-womes, B Taknx Kuenotiio-s kavanmupynlux

peakumsx H' K Kuc0poy
ato TaKowy Ke e

2HyAs03+A5:03 43150

Corenopareaiio, KouCUIIN IPOVKTINI IMINOLEHCTONX SAKIAOUY 24uPO8
ITUACHTAMKOTBMUIILRKOBICTON  KHCAOTH ¢ GEIBOANOH  MypaBbiloit i
AmABCTCR Geautil MUK, BOXA 1 cAOKUbIE HPUPDI COOTOCTCTRYIOUIX e
STHAEHEKoH. ONTINATLITLIE YCAOBIA HOAYEINIA HOCACRNIX B XIMUSICCKI HHCTON
Dune i Gk e HScKenobuAncs 2 TpyeecTH WX pautcrencs: Tex Gonee, uT0
1 cama K 6eperes Gonvure o

cpasuenuio © . B peymTate
CIMpTOB MOAYHACTCH HE Melice TPEXKOMNOHEITIAs CHCTENA B DIe AHAKOH dasui,
pasiencunie  KOTOPOR  OGhruofi  meperoukoil  CYNIANO €0 INANNTEALMLINMIL
RenepuTATI Y ocra

Ha_ ocuoRe IKCHEPHMCITATLNLIX NECACAOBANIIT UOKA3ANO, 7T BLIoA A$:O3
Butcowuli n_Konebnerca Eoencaex 1oL 92%, npiriem, BHIXOX mOBUMACTER C
y cc HEXOMILX 2gmpos. Tipu 310
UheroTa, OYIEUNMIX BEIMEETD ipawriecki N BICIT 0T COTAVA 11 CTpOCIILN
ecieayemoro XPHPA, - DO Beex cirywanx ocwAIRIOTER NPOAYKTE! MOMTH ouunuAK0DON
sonamunit. KpOME TOT0, BLincumnocs, w 7o, wro moysenmiit o muunuka(lll)
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npeacTaBaReT cofoii BENIECTBO BICOKOHl YHCTOTHE  ITHM IIAPAMETPOM NECKOALKD PAY
mpeBOCXOT HExoAMH Genbalt Mbtmbsk. H 370 - 0THION Hre caywailito. Jleo b ToM, T

COREPAIT, B OCHOBNOM, MeTaLIL e

MOBEpracTEa HTEPUAIKANMN CIUPTAMN W N0TOMY OCTAETCH 5 PEAKTODE B BIC

TIOABACINIE HEKOTOPLLX DACMEITTOD B TPHOKEIIE MUIILAKA MOCAE OWHCTKI, B HACTHOCTH,
a

“ b, n warpus, no nexty obuscusneren

BBUNEAQNHBANIEN XUMINCCKOIl N0YAL NPH OGPAGOTKE HCEACTYCMLIX PO, I e

Concpauuen Wx mpuMcec  (HAUDWMCP, XeTc30) B  MYPABLHNOR KiCIO
6en w

BINTLL I8 HOAYMCHIA HEXOULLX
RaTpHH, O T3 NpIMECL MONBIAETCH B COCTABE Mbi
HoAyHeNHOro Na Ga3¢ TPHIBOAMRTADCCINIT.
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Interaction of form

with alkylesters of ethyleneglycol arsenous acid

R. Gigauri, N. M. Injia, J. Metreveli, G. Mitaishvili

Summary

Interaction of formic acid with alkylestrs of ethylencglycolarsenous acid 1y

been studied. Tt was <stablished, fhat reaction pracecds profoundly and ends wit

fimcti Cf e amsanic 'of ish purity. The. by-products are: correspondin
iis and plyeol sters o Tormic. acid. The probable scheme of this reacton has bee
ose
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O HpOAYKTAX B3ANNOACHCTIIN METHAINATIXAOp- 1 DIILITPI-
e

7 adupamn et
P. Curaypu, M. Typrewune, H. Turaypu, H. Typremume

Towancesat rocy

Igmput MHLAKORIETON kinetoTht Tuna (RO);AS, Driepuuie noTysennuie en

eke  Kpagrom (1] w mpexcrapamomuc

irepec, mocieauce upews _mpiofperaior ncé
auauenne. ome  okasamuch weiiminy
MaTCpUATAME TS MOMYWeHNS Kak opramutccknx [2-d], Ta w meopr K
cocqmmenmii bR B Tow amenc — ocofo etk [8,9]. Buicoxan
cnocoBrocT, 1, orciona,

>$ipos imeosncronsncnérss, e ioeccnia] 0], objenoose
X ABYX PERKIIOUNLIY UCHTPOB: uenoxenénwoii 45’ napui S 5 o
A e AT OR N mcprae e - (75 s o LL1)] Surnctiscs
npepstmact aneprio comi >As-0 (62,6-6,4 Kian/soan [12]). Kpowe Toro, s:1¢KTpo -
OTPMIATCINNOCT. | MMILIKA NELIe METPOUTDHISTENLIGCTH Tex dteweion
KOTOpbi€ HANGOACC HACTO BCTPCHAOWUIXEA B MOCTPOSHIN OPFAUNNICEKNX COC
Tiosromy, npit adpupon i Kucoms ©
peareHTaMI, UEITPATLKAIE aTON, KAK MPABUAO, OGPITYET CHIIL ¢ GoAce HTEKTPO-
oTpuaTenLOfi “acTBl0 (o06odmavenoR b anmow caywae tepes X) pearcita ZX
[10):

> ASORYZX — > AsX +ZOR
BavoaciicTone  4CTLPEXKIODHCTOT  KPOMUMA  C  MUUILAKOBICTEIN
ANTWADIION € WeALI0 PMIPAGOTKM HOBOTO, IPGEKTIHDNOTO cnocoba momyenin
TPEXXIOPHCTONO MBIIBAKA — HCXOTHOTO MATEPHANA fTA MOTYEHHK MCTALIINCEKOTD
MUILILAKD O7YNPOBONNKOBON WIICTOTIHCEACIOBANO AOCTAT nonpotuo [13].
Oparo coeicimn 0  pauMOACHCTRWN  FATOTENNDOWIOMNLIX  AaKeuwna- 1
exemanibix 20
o h (e D D G Hucmmule aerko moaynaioTen
HenocpeRCTBENLI  BIAMMONCTICTBHCN  BLICHIIIX pros (R > Bu) ¢
TSI e [14], wan e obpaforoii Temn e cmupTavit
o108 mBeTRLIX 1 steraion
{15}, ro cosnaer Gt MepeneKTHDLI X MPAKTIMECKOND MpHMCHCItE.
Leavio Haimofi pafoTer ABARCTCH PACHINDERNE BOMOKHOCTH HEMOML3oBAIO
2 MUWLAKOBUETON  KNCTOTLI,  KAK  WCXONMWX  MATEPMAAOB  AaK
ONUOBPENEINIOND. NOAYENHR MBIILAK- 1 KPCMHATICOACPRAILIX c.mumenm.
Okazanock, To myenennen comm > As-OR, o coxpan ocn
IEHTPATLHOTO ATOMa, NPOTEKACT PEAKIIS NDH SOt B clmu:rplm«ux
upon KueaoTsL ¢ B pesyasTate
noayaloTeR MembK R
OGpaoBaNHe KONETHbIX NPOIYKTOB OGLAICHRETCH NPOTEKANIEM PeAKII:
sAs+3CH,(CeHOSICL — 2ASClst3CHy(CGHASIOR):,
Fe R-AIKIA 1 MEUSCTC B MIOKKX NPEAENaX.
JLAs pACMATpHBaCHOfi peaKuiit IEXOMBIC TPHATKILIADCETLL 1 METIIdenIT-
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auxaop . MoanpILIN cooTuomen npomece mposomACH NI
KoMnaTh [ype Ges mpuerciunn pacruopirenn. Peaus cava jawerio
S0Tepains

HEKOTODLIC KONCTANTLI OCHOBNLIX MPOAYKTOR PEAKUAN HDHHEAEHDI
). s omvx T caeyer, vro serxon TRéxIOpHETOrD
3% 0 erugeuToias
nax. kou

sbumbaKa
ntepuae 53-58%.
e ek opvACHNCTER
peakino; « upn
peakumit wtyescn dpats
Repoylo ouepen  oTrowsieren  octapmmiicn pEinopErsAl el RomomEn

& asenenme

er

1 TexmIICCRIM TPYANOCTSIY en
KU e MeSeTCH WieHennen ROAIKA  caDAI

Hanpunep, B 2 pioa pexxaop
seawmaeres Seer
(© JAMETHO YBEMNBACTCS BLIXOX
0%. raT GAKT YKAIWDACT WA TO, WTO
apupa Wi Kucnomy

sunK, €k moceriio (16], cnocofen upHcocAURNTREE K
1o on aadr f-xaopraamixaopapemt o ypavienmio [17):

Hy +AsCly — CICH; ~ CHbASCly

IenecooGpambI HeeACKOBATE BIAMO-AciicTBHE
CHy=CHSICly ¢ >upai MbimnaKosicTol Kicaots. B
TANHE 0T BIANMOACHCTINR MOCACKHNNX € METHAGEIMATAXAOPCIIANON, B ITOM
10 ucKoUEH0 MoTysenite npoayKToD npicoenukemn CloAs-CHy-CHCI-
-CHCI-SI(OR);,  KOTOpbic  COTCPRAT  UECKOABKO
QyNKINONATLILIY TPy, W MOTAW GG MCHOALIOBATLCH AN PAIMOOGPATHELX
Opuaioirmcintockfrs A e
ofveita ¢ oGpazonamies  TPEXXOPICTOr

ASCla + CH: = CHSI(OR),

R ‘r:ﬁnmmx 1u2 (apusicpua 59). s mu:"ytn
aTo amanem di®, 1
ST kit (101
avurobinx mpomBonNLX NETHAgertuAcuAAN (COck 3,4,
Taga. z), HATH AICTEPATYDILE  CBEACHNA O CHATEIC AMAMILI w muno-
amnokeHmeTIAdEIICHAANOD nam He yAarock. TmaTenbuuii G
T D G T T O npcaeraaiziox cofoit
AMATKOKEHCATAHEL, TIE CORCDAAMME MUIUILIK AVAE B KA'ECTBE NPUMES
Tap 1 crpocie cmnezupn.aukbﬂ coenHeRIi YCTAOBACHD! N0 AMHLIN
anaz K- P nx

Macest.



< mpuymur
pcouamon b wonty S ApGysumt, THATCRNO PRCYOHIYIO 1 APANCE ROTONEHIVIG
necucnun  raiow, k840 r (040 wom. ) omwonoro diipa
KOBETOlt KACAOTA APH BETpRGTANI OCTOpOD A0faRATOT 1146 (060
o) wenuagensamopeiaaa. Conepabioe | Koxfs mocteneo . rpecter 10
emeparyps 40-45° C. Jlan nopexenns pear 0 wacey
e (LU0 st 1 acat ] dpascmrmpyior. Copatot O
R amenin 126-133' opinioi parrouxe noxyuawr 26,91
%) odsanopneroro mumtia < T 129,5-1310°C b wue Gecuverwoit
. Haiineno, %: As 41,08, AsCl. Bunc 7. Mo
Jlmepanpuum anans 915/, kun. 3 C. Tlocae orronkn TpExxropicroro
eprm «yymom B ToKe cyxoro aproma.
Toputli oxaancn  weriages
!

%: As

B10poi AYKT  peakui,
AuermIOKEHCHTANOM ¢ BLXOROM S32% ot

w apyrue
cocnumewnii  #  BLIXOA TPEXKIOPHCIOTO MLMILEKA mpHSeAcHu B Tabaune L, a

HEKOTOpbE  (IINKO-XWMHMECKHE  XapAKTEPICTRH e et
cunanos —s TaGamue 2.

TaGanua 1.33rpyIka MCXOMULIX cOCTMMEmH W BLIXOA TPEXXIOPHCTONO
oK

KoRiniecTao HEXOMILIX pemecTs
(RO)3As R)SICh

R O] Mo R RT[ T [ Moal T | Mon

[(Gits [840 [ 040[ CHy [ Cills | 1146 060|269
W, 882 | 030 | CHy | Clls | 859 | 045 [180
[T,n.. 1008 030 | CHy [ CeHs | 859 | 045189
[o-Colly | 1008] 030 | CH, | Cetls | 859 | 045157 |0,

GHs |840 [ 0,40 | CIT;=CH- E 646 [ 040 [173
1

| Buon AsCly

Giil;  |1008| 040 | CHCH- | CI | 646 | 040 189 0,004 26,1
CilT, |82 | 030 |CH=CH- | CI | 484 030| 133007 [245
30-CeHy | 88,2 0,30 | CH,=CH- | C1 485 [ 030 12,1 0067 {222
wo-Cally | 1008] 030 | CH=CH- | CI | 485 030 1520084 |27




anokencTaNon

BT it]
C| G,
8l (o | | mpmf%C 25 g
5 (D)
5(CATYSIOCa1I): 532 95-97(10) [ 0,9610 | 1,4686| 7578 | 0,9627'| 1,46%0'
)
CHy(CATYSHOCIL, ~1m0); | 58,0 T14-115 [ 0,9255 | 1,4652] 150 = PR
() ©35)
CHy(CAHISIOCsH, );7 | 52,7 150153(4-3] 09215 | 14679 — | — =
CHy(CH9)SI(OCsI - mr0)2” | 55,9/ 150-151(6) | 0,9341 [ 14698]  — [ —
CH=CH SI(OCalls)y T,1[ 65-6628)] 09013 | 1,3958] 62,5-63] 0,90277[ 1.3960
@0
CHy=CH SI(OC; H7)s 448 119-120025] 0,8897 | 1,408 103- | 0,8903"[ 1,408
-103,5
@0)
CI=CIT SIOCilLy); 405 1105 (5)| 0,8809 | 1,4080| 120,5 | 0,8820 [ 14181
®)
CI=CIT S(OCll, ~ws0); | 46,6 116-118(8)| 0,8716 | 1,4128[ 111 | 08718 | 1,4130'
(65)
CH;=CH Si(OCsHy; —m0); | 39,3 18-119 (2)] 08732 | 1,4230] 136-13 | 08738 | 14232
©)
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About the products of interaction of methylpenyildichlor- and
vynyetrichlorsilanes with symmetric esters of arsenous acid

R. Gigauri, M. Gurgenidze, N. Gigauri, N. Gurgenidze
Summary

The interaction of (RO;)As with CHy(CiHgSICh and CHy=CHSICly was
studied. It was shown, that the reaction of cxchange tares place, With
el o (e CHy(CGH9SI(OR); and CHy=CHSI(OR);, where: R=CiH;
iso-C¢Hy, CsHy, iso-CsHyy. The yield of AsCly was in the range 22~37%,
cu.(c‘n,)s:(om;- 52-56%, cn,acns,(ok)rzwm. Other_phisical-chemical
characteristics of obtained compound are. in good agreement with literature
data.
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Mowo- 1 HICHOBBIE CHUPTHI —
HoBbie dhiperc e ropemusi i
cueunanboro nasuatienus. CooGuenne I

i, A, Taworukine

uriermowin, L. Acas
cxanii rocy it p

Tona

QAIATOPON TOPEHIIN CHEUIATLIOND IHAYEIIIA, B YACTHOCTIL,

eTbix Tomams — CTPT, uapsiy ¢ ApYruMit UpOMBORIBAIL

pokos npIvCeue  IAXOAAT 1t eppouuuKapGon. Oy
p ik

GeanbiMiOr0 ropemiin oprameieckix  cocumentit,
11 MONTH KO Meest BILIaM ToNTuBa (FA30DLLx, AKWAKHE,

npovoTupona
swasOTes e
Tuepan

Apyroii croponki, Gypuoe pasmiTIC cOBpEMeNIO pAKeTHON TexumKI
NOCTABILIO TPEGOBANST K PAKETHbM TONTIBAM.
Ka cprenisceRie PARTEDIETINU THEPAOND Tonea (TPT)
oaykron
ropens. O woryT Guir yay e, € onuol croparty |lp|me)«mlcm nobux
octtoBILX oy o A
acumen. n TPT OTHOCHTETLNO MAMMIX  Komwicer anok.
urL),
smoroxovmomemTLox cHTeM (1].
pn anwbx o

croponL,  no

oG
Toperiun CTPT - motlkcie cxoHOCTH 70GAu0K K it G 12
JapHAA W CpENUTEHE HOAYNITL AOGABKN MIOTO@YUKUIONATLHOFO AEHCTS
KOTOPLIE He TOALIO GY/YT MODBIATL CKOPOCTL, TOPEHILA, Ho I YAYIMATE. S
enoiicTna CTPT.

i w0 mHpoK
ropenus TPT, wax mnm.m, swmerea n-GyTiageppotien. Mioroucicuse
OB MEOACCTBO APYTIL

powamoure. epporiens, sorape . Mpepocxoumy  csotl nrlmrm'icct:o:i'
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Mono- and bisvinylacetylenic Carbinols of Ferrocene Series- new.
affective Catalysts of Special Appointment, study I

L. As: i, A. Panjikidze

Tbilisi State University

E. Gigincishvili,
1. Javakhishy

Summary

‘The interaction of with lithium vini was i ted.
ic carbinol FK-1G of ferri ies was isolated. Technologic and
preparative method of sythesis of these carbinols was alaborated. Amionotropic
rearroengment of synthesized, carbinols was studied under different conditions; It has
been established that in the presence of HgSO4 in methanol solution the reaction
proceeds anomalously and results in formation of methyl ether; it turned out, thatin a
nonpolar solvent (benzene) in the presence of HgSO4 the reaction does not take place,
while in the case of CICH2COOH take place two proseces — an anionotropic
rearrangement and_inter-molecular dehydration. The structures of obtained
compounds were established by physical and chemical methods of investigatic.
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i Thilisi State University

Summary

fons were study of ini nilacetil
carbinol-FK-TG - the reduction reaction with the complex LIAIH/AICIs; the
reactions of catalytic hydrogenation on Pd/CaCO; and on Lidllar's catalyst.
Corresponding products were obtained.

r the preparation of new ferrocene-containing heterocyclic compounds the
reactions of 1.3-dipolar cycloaditions of synthesized carbinol-FK-1G and its ethers
with dipolar agent — N-oxide of benzguitrile, penylazine and di lmmekhxm: were
investigated. The positive result was received only in a case of N-oxside of benzonitrile
and corresponding products were isolated. The structures of obtained :ompnunds
were established by physical and chemical methods of analysis.
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T i i tained cadmium
complexes

T. Lobzhanidze
Tv. Javakhishvili Tbilisi State University

Summary

Tetrasubstituted arsonium nitrate’s interaction with cadmium iodate in water-
alcohol solution in presence of KCN was studied. By using of the methods of clement
lysis and IR spectroscopy the composition and structure of the obtained combined
dicianodiiodatocadmiat(I1) have becn cstablished.
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PEIBEPATPOIA B BHHE
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Baeoenue

Cocmtentte peaneparpon (3,54-N-Tpurmapoencraten) cymecrayer B
opme ofioix 1omepon — Tpauc i wic. PesnepaTpon Goi oGUApYKER B pAAC
paCTCIIN, B TOM 9HCTE B BEUOTPANLIX NTOXAX, A€ OWT WCITUGUUNPOBAN
TotKo b gopye Tpane. CACAYET OTMETHTE, WI0 B GHUE PICYTCTBYIOT 063
0 WITEpEC 1€ ITOMY COCTMIICIIIO GLL1 BLIIDAN KAK K BARTIONY

puck (1-3], wro

Iiex GO IIOR0 KONUIECTBA AWDNOH MU, XOTH HCKONEIHE:
paiia wabmonanocs na 1ore ®pamuit [4]. Butio caenano
. NTO NOTPEGACHNMC KPACHOTO DNA CRIKICT DHCK CePACHO-
cocymueriax 3afoxcoami b necteayewoit nonyamum. dGeKt movrrHBHOro
cnoficrea 6 ero aciicTBuex
NPCNATCIBOBATL  OKUCACHIO ANNOMPOTCNIOD  WIBKON  NAUTHOCTH u
Gaswiex [6,7].
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cruyior Lic 0 MPOTBACHI PEIREPATPONOM. ANTHOMYXOIEROTO
m{:@cru (U
C 11410 3YGHI 1 ONPEACCINS PEIBEPATDOA B IPHPOMIBIX MATPHIAX
65110 PA3PAGOTAHO 1 ANPOGHPOBAID MHOKECTAO XPOMATONPADHTIECKNX NETOR0B;
Tow wicae — meTonbl raonoit xpunl‘mml@lm 19,10}, meronst uicoko-
[11-16], mevomu
P o B Menbmei crenein.
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GG excrou uenconaHNI  pauroM ...npmwmm R0 Havana wawx pacor.
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eKoTOpbIC KPACHb I GELIE DUHA KAk JABOACKOT, TAK i AOMAUICTO PALIBA i3
pasHLIx penm"" Tpy3un, a Takeke 1na GPARIYICKHX BHIA.




Mamepuanst u semodut

Xuntuueckue peaxmusut

Henonwonanues caenyonume xunsiceks Tpanc-pesneparpon
(Sigma Chemical Co), marpus Terpadopa par (Flukn), warpisn
Roxenueynupar (Fluka), auctompua (Merck), weraio (Merek), awomuasdup
(veamumerui).
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npot Teom e en G s
Ghamcnummron 1o SO0 sk, Mepenocams. 8 MICIIOPHODEKYIO PICUKY
BBOIAN B PAMIENTEALIYIO ciCTEMY. JAmibill MCTOR IKCTPAKUHI ofccucHIBaCT
30-KPATHOE KONUEITPHPOBANHC AIAINIPYCHOTO. BEWECTBA, & TAIGK 103B0TACT
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SI6 T T T 75 i (Polymicro Technologies Inc., Phoen
Arizona, USA). TTepeR Kauiv ananion KATATAP NPONIBAICH JAEKTPONTONM
B Tewenitc 4 M. [IPAIOKERNOE HANPRACHHE COCTABALNO 25 KB TOK — 56 MKA;
3208 upoSl MpoISROBLICA PLApOTATIICERE, B TSvene 25 cex. Jlerexuns
uanazone
NorAIenHst Ha AHe BOAHb: 280 ity e D T G G
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M ¢ pACCTOAI B 12 C OT AAMLL ~ MOMUIOFO HETO
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1PONEINTIION0 NEIXOA PEIDEPATPOA O HpCMCUN oGy ICHNA.

Kak muao wn pieynka, MaKewvanbmiii BUXOX uue-pesBepATPO
AoETuraCTen epes 90 MIYT OBAYIEIIS 1 JOXOMT 710 e Relien
KPHBAR BEIXOANT 11 ILTATO X MPOIICHTIOE COTERAIILC WC-PE3BCPATPONA Gotee te
pospacrac

€ ebio onTIGBALIM pYETEnNA HAMH patice GLA0 WYNEO BANIHE

W KowuewTpawWH  watpin
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nossonmON  yeuewno womceTso  cocnmieui,
DpHEYTCTBYIONULX B BAIIE 3 NPOROMITS KaeCTEMMLi I KOANHECTOCHICE

oboux 10mepos, Meronom
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xpnlmrnrp.l{bm Toanoe passencinie (1o Ga3oBoil i) IEONEDOB PeIBEpATROL
YT OT APYTA M OT ApYIUX cocuMueNil MATDHKCA Gbiio MOGTHIYTO mpit
CRaamen tacrane anciepomeras 15 MM ustous TeTpAGopATA NokATHADATS, S0
M JUICH, sestsiuna pH —9,5.

7 MOAYNCHIA MAKCHMAILHOTO CHIHATA JETCKTOPA [N HCKOMOTO
BemecTBa B AANHON pabore Gbu CHST CILEKTP TIOTIOU(ERHIA KAk TpAIE- TAK It Uic-
pesmeparpona B manazonc 190 — 600 iy, BuUio NOATOTOBAEHO Ti MOGL Tpatc-

Coemumernie B cweeit
1 b veTaROC. noayaaH myTeM

obayuemin Y-coerom B Tex me 06
HIONEPA HMEIOT 0. 2B makennyma norAomensts. CIEKTP MOFAOWEINA TpaKe-
PEIBEPATPOIA PHBELCH 11a. piicylike 2, A WIE-PEIBEPATDOTA = KA piCyRKe 3.

s oy A R o L T

aKcIMyMbl, TAK W Wireucipocr noriaueis. (ugpookie Aantbie o AnaN

Do HPHBCKCHLY B TaGmne 1
TipuGop.

na xoTopom



JRenepRMENTL € 1
et e T

conncironal cud

 aama W GrasTp na >
PACTBOPITEIS AR PO NN WA €MECh ANCTOMNTPIA/BOLLY, Tk
0 BpeM UpoLCeea STEKTPOPOPESA B CAYIAC BOAHOTO acTHOPITENS e
301 NPOGA-DACKTDOMIT MPONCXOIT HBACINE HICKTPOCTIKMIT  (KOUNEITPIPO-
BANIe BEMECTRA B YIKONl NONOCE), HTO PEIKO NOBLUIAET CHTIAN ACTEKTOPI AR
HEKOMOTO CORUNIEHIIST, TEM CAMBIM, HOMILRAS NPEAE €ro OGNApYKeHits.

Tabamua L.
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(
Auemonumpun 220 295 190
Smexmponunt 218 320 195
Memanon 215 295 204
s npeea "

Buma_ nocrpoena wpun
nnomazs meka & Bpewewn MaKeuvywa curuasa (A/tm) or KowneTpaum
CTANIADTHOTO pACTROPA TpAIC-PEIBEPATPOAD. CTAWIAPTH  rOTOBILIMCL
AManasome KONLEUTPANHi ot 2 10 100 mr/.
canTaa iiweiinan perpeceis A1 KGpOBOAIoii Kpitnoi
pesyabTar (r=0,9979) 6nun nomywen B amanasowe 240 mr/r. Cramaapri
pacTROpLL anllmmcl. B cocynax w3 Tewmoro crekia npi Temmepatype 4°C,
opaana, riocm. B Totene pes wectnts KaauGpoouan. KpHoan
coxpannia Bttt ol ot pictinnace) Gance | el al S%: Horwran
(Cozomso) pacruap TpatcpeRceeTpOm wommeirTpauneii B 1000 Mr/a b cvecit
(50/50 v/v), mpH Tex e X
CTabunLHBIM B meum rona i Goace. Hivxmil npexcn oGmapyser
Bonnur moromerma B 280 my cocrapun 1 W 2 M/A AAR TPAHC- M mic-
(upn curnanfuyn pasmon 3).
DPGEKTHBHOCTL PAVIEAMTCILHON CHCTCMbL UIA TPAIC- #l UHE-DEIBCPATPOA
cocrapnsier 441700 1 344600 TeopeTHvCcKUX TAPEAOK (MHCAO ONPEACARAOCH NO
Gopmyae 5,54-(w/win)} TaC tr — BDEMS yaepAMBANIA Beulcetna (BBIX0N mHKA);
Wi — WApHHA MIKA 13 NOABINIE €0 BLICOTL) NI KONLEHTAILIIK COCTIICHIIN B
20 mr/n.

Onpedenenue ripanc- u Huc-pessepampona ¢ cuite

Jias auannsa 61 0TOGPAK PR KPACHLIX W GEnLIX b
H3807CKOTO

i 5560THO, THADILAN G6PATOM DCIBEDITPON COREPATTEN B KOXYPE
et s s gepueiauun nepexoner » e b xoxype i
HAXORHTER B ZBYX 0Oce
TR GOpMu1, HO KaK MUY 13 HOPSAOK MBI, vl}lelrmwnnupylncu B i,

o;mm, yraspascin o TSN OTDSASTCINOTO KGAISCTEA DBERT:

[ RaK fOMAINErO, TAK

ke cnencTile uApoaisA
q;npnu pul:pnponl an ||zwueaclwpunulm. b eTonmiKon
KABIDAET, HTO| peSBepATPAT HKCTPATHPYETEH 1) UHIOTPIAULX BLKHNOK B0
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B GepNCITAI WD (1TONY D DACHLIS KX PERETATPOA OHEYTETEYCT
B TOPAIIO GOAIIEX KOAMNECTBAX HEW B GETBIX, TaK

G AT
BLBRUNOK), X0TH Mexa

e o7 nponon-
ponctamis
1ML KCTAKIIM e OfCYATAOTCR
apomwson  rokosupoBann waLnord)  dopnt
poRCpaTpos 1 Ucperuion b fopuy ausons (upodoua). erepii marioones
DI SARIRETEN JKETPAKIIS ArANKONOROT
GOPNGI PIBCPATOA 3 BLUKNNOK B BNHO D TPATNEIITE STHAOBOO CHMPTA B
upouecce epenaun

Haunbie Konee I0MEpOD PeIBEpATPOTA 8 OTOGpA
Binax npsea abmue 2

TaGamua 2.
Hue- Cywa
N Hae: Tpowswon Vpowaii perseparpon il
el
Kpacuve
I Jbermane  0.0.0.Baw 2000 2984009 035£0013 333
2 Anamcrypn 000, Ban 1999 01520009 03840012 053
3 199 1762006 01340007 189
4 2000 100£008  024%0008 124
s 2008 7374029 3682002 1105
6 202 0@+003 03420018 097
7 Coteanx du 2000 150:004 01320006 163
Languedoc
8 LeCardinal 1998 2042007 07620028 2380
Dourthe Freres
Bewe
1 Prawwren Jlovawnce, 2002 03140017 03520024 066
1 e
2 Pranrenn Jlovawnee, 2002 0452002 01050008 055
2 Koapean
3 Jlwenn GWS 2000 04120013 0,41
Touamen
4 Kaxyps 200 03240016 032
5. Manan  Tommowio 2000 004+00035 ux 0,04

CayeT oTHETITL JaNErIYIO pRANLY B KOMIATALII pObCpRIpOTa
MRy GeabiMi BUHAMR Jowaunfero i JABOACKOro pauiwsa. B omme
no

e
nponcxonir B sumnior. Koaurecrno
orseron
CRoio ovepos ATHCIT Conepwauc PEINCPATPOTA B IUTOROM B, Cyan w0
ARHHbIM TAGAMIG 2, B cyuac Genprx i Nel 1 Ne2, KOAWHCCTBO OCTARACHIO
B OIS e Guno. | Ofpamacr W CCGn BHANAULE_BLcORaE
Kol PesBepaTpuy 5 Kpacion pilie 5, KTToRCe 66110 1TOTOIENO O

‘cpoKa 1 npaDUARM, 4TO.
W 6, mpit ApOISBOACTUG. KOTOPOrO. OCHOBIAR. MaceA
DupRHMKI GBUIA YARTENA 1a yauanbiofl CTAMINN GEPMEIITALIE K€ Tony e BLt
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men TeMnepaTypuLHi peaiy.

CACAYET 3AMETIIL, “TO aBTOpCKan rpyn
e n xpaueimen 10

picynax 4 1 S 1
xone na pueyne
omnociTen & by Jasoncxoro pasnusa "Jpean Tonmicu” copra Cancpaun. K

Tomy PTY, N0 DUNA oMawnero  MPHOTOBAC
TR 0 7
Languedoe noasan ua pucyu

omnocuTen
3 gpaunycroro b Coteaux
e[y s paHe. A peocpat ona bboslaac

s panix b exome npoguaic
Boe Tore, MoXnD nrGHTIGHUIDORT DY KGR 1 RS OTACTLIE
FBWO mpNMAINCAAINE OmMEN W TCM e DemceTRa, Ho ¢ pasinm

KouuemTpamAMIL.

Banudauun semoda

Jw  wwxroro  oGpasua b PONCTYPA  AHAKOCTHO-KHAKOCTHON

T G BT ID D S € M Ry

BLIXOZA HCKOMOTO COCINICHNA W AOCTOBCPHOCTH PCIYALTATOR JUIN KaA0
new ave npob 1 — npoGa mwia w 2 — mpoGa mum

Luyio cueTeNy DRORACH TP HPOSLE: | —
esmepatponom u 3 -
B exeen Boxa (10/90)
ot AR V0D ET b ot ol ey ofpasma onpencimics
1x07 hixon cocranana 80-
83 %. B KamioM cIyIaC BHCHITLIDAIOCH CTANZAPTHOC OTHOCH
orinonesc. Jluanazon oTicronenni cocranana 2,1 — 6,8 % upw n=4.
mncon w3omepon
i (e el & G
\aapTUOR foGaBKi, [ K peainioii mpoGe muna s e
Dessephrpons, Mo backno >a cololl pispactaiie Duicoma N Mot
pae- o
1pOGHI JKETPAKTA Goi0 MpOBEAEH0 10 5 NpoGeros B payennTem
CraTHCTUNECKIE ARIIbIE 10 NOTPEUOCTAM 1R 00PIIOD MPHBCACHL B TA6
2. Juanason norpemmocreii coctanitn 2,7 8,7 %
ToMiMO ONMCANNLIX cepRil KCIIEPHMCHTOB BHAY H3YUEIIA CTATHCTIKA 1O
anamoa
yenopmax oT pewen ipopeemz
Eoaon  aimamasype s kpacases mamno oNepahu 3, 1 15 (om. Tabmuuy 2)
GLuia mpoBeAcwa cepum W MNTH ANAAWIOB ¢ 9ACTOTON Kambie 1S Mecsua.
MaKcHMaaL1108 OTKTONEIE A1 TPAHE- H IUC-PEIBEPATONA cocTanto 4,1 it 43
coorbercTneitno.
‘onepwanne pesseparpona n pime N 7 (Citeaux du Languedoc) mpi
BT yeroDIX SKCTPAILIN W PSACTETI OTPEIETATOSs » TaSOpETopHax

emnoe

A paHLIX MPHGDPAX KAMHATTPHOTO mufrpodmpnl (ykaamIBIX B MaTCpUATAX 1

MeToRax) it ¢ a3t o wpenenst b 11 mecstes. OTiioreane coeraniuto 5,71 6,4

i3 TRAUC- 1t UHC-PESBCPATPONA COOTBETCTBEHNO. CMETYET OTNETHTE, 4TO Bee

B TEMHBIX CTEKASIILIX COCYARX, H36Eran
© BO3TYXOM U TemMEPATYPE -
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Sawuouenue

patora novenuman
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n AWK IKcTpaKu e

upo6
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G G
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ipoteaypa
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Modelling and Testing the Exploitation Quality and Some Physical Chemica
arameters of Diesel Fuel Based on the data of NIR Spectra

G. Lekishvili, G. e, N. vili, T. Leshkasheli
Iv. Jnvukhn\hv:h ThilisiState University
Summary

There have been investigated the models of NIR spectra and various properties in
the context of the Diesel fuel as a model system. By using PCR (Principal Component
Regression), the models of satisfactory and of high quality were built. The effect of the
number of latent variables on the quality of the models was studied. We propased a new
approach to enable one to employ artificial neural networks without a preliminary use of
variable selection techniques. The “NIR spectra — physical chemical property” models
obtained with the help of the new method are of a higher quality being useful for
diagnostics of the exploitation characteristics of Diesel fuel
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